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ffiiiE#^ 11-3061366 
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l^^m^m^^] . 015244 

mfi^m] 2i,oooB 
m^^^ mmm i 
im^^} mmm i 

[^aSStt^^*-^] 9406568 


2 


ffiiE#^ 11-3061366 


#5)2 1 0 — 2 7 8 5 7 9 


mm^^ mmm 

^7'>^-'i7Af^^?|g$: 5 0 — 13 OriCM^, M^MJC-g-^tlS L-TX7^° 

o 

^^mm^j^mmizm^-t ^ r 1 ~ 3 ® v^■rtl*^ 1 ^stcga 

[0001] 

T ^ - if M V ^ T 7 ^ M^ttCD L - T X /N° ^ ^ > m 

[0 0 0 2] 

D, L-T>5.>'N°^=^r>^2-^h U ':7AJ^^M{C7x-;b^$:^^lDLTD, L-T 
^A°^:^[J>^$:;^mtllJR-r'5>:&^;()^#l§HS4 8 - 5 6 6 1 8 -^<a#(C^^$ tlT 

1 miE4t¥ 11-3061366 


fj^^L 10 — 278579 


- r jiAD b T?^(DMf5 -9 Zl 30^^^ $ tlT V^ § „ 
[0 0 0 3] 

fS:(Z)5|^^^L-TX7t^^>mtC;^rW^-tir-5^feJCjim2~2. 3^^;i/(Dr> 
*^{£TbfeU, S*^S'ffia)^MfcCD^M*"^l5T<S„ #B§HS4 8-5 6 6 1 8# 

<2^i^®:S'S"^ii^v;i.^2:^ h y ^2x^mz.i<.mm<Dry=^-r^i!^-m\^x^k(D 

[0 0 04] 

3 0''CTrpH12. TX7t;i/^ -if *^^'f4 LT L 

#ff^2 5 2 4 3 0 6-^^$g^C^3^^T«, L - TX ^ T> 

^ - 1^7 tc 7 ^in L T L - T X A ^ > m «f m laiR-r -5 ;^^:^)^ ^ 

# © M I C T > ^ - T in b T O M I^S t C S M ^ z: 5^ S ti T V N ^ . 


ffiSE#¥^ 11-3061366 


#^ 10—278579 


[0 0 0 5] 

< L - T X A ^ ^ if e> X i«^c?)MH%:^)^m{c#^ s 

[0 0 0 6] 

- T :^ A° 9 ^ > ®E CD ^ ff m $ it ^ ^ 611 ^ ^ ^ ^ m ^ tl T V A :^ *^ o „ 
[0 0 0 7] 

[5S ^ j5>^i^^ L^z)ft^ mm] 

»; M-S® 1^ v^?ga^tt(D L - r X 7t ^ ^ >^ -5 §: -5 r i: S 

o 

[0 0 0 8] 
[0 0 0 9] 

r>^A9^>^T>^-'^'v^Jfe^?Ki: 5 0 — 13 OX^tCiU^Lfc 

3 mU^^ 11-3061366 


#5p 10 — 278579 


0 0—1 0 0 0 fijD.(D^^<D^V^M^lZ-r^:r.ilff^'V^^Z.t.^^iiil^t^o 
[0 0 10] 

L - T X A ^ ^ > m A b T < -5 (7) 3 i: i*'^ 1? ^ S o 

[0011] 

^m.mm^^ o-i s ox:icj&n?a^. ^^?Kic-^^ti-5 L-TX7N°^^>^ic*f 
LTO. 4 — 0. &m'E)V(Dy'7;\ym^^Mh. '&AjmiJt:m^^:^t.iz^'DX 

-M.mmmmt.-t^:it.^!^mt.-t^i^-T:^^'^'y^ym(Dmi^:ff'^o 

(2) i&fmht=.i^-ry^^'^^^ym^'&M-t^^o)L-ry^^'^^^yW^^B^^ 

[0 0 12] 

(3) trfSHi^^^?S$: 5 0 — 1 3 0 (D^a^^T 0 . 1 #— 1 ^r^^^i" S ^ i: ^ 

4t^i:-r-s (1) xii (2) izmm<^h-ry^n'y^ym<Dmj^ij'^o 

giatUcM-^-rsr i:$:iRF^^i:i-e (i) ~ (3) (Z)v^-rtl*^ i ^icsa«® l -T 

4 ffiliE#¥ 11-3061366 


10 — 278579 


[0013] 

T^A°;i/^-if il LT. 2 5 0U/inlJSt±®?S'f4$:Jti--5H^<bTX 

^gt-t-SiiHlJ^^T'ji^SjiMttLHS V = 2 — 2 5 ^ :i tti^^t. LVNe 

1 U= 1 yt*molL-T^A^^>^^^/m i n/m 1 S^-fl:^^?:, 

LHsv i^mmm.) =mm^M (mi) /Mi^^^ea^^* (mi) i^ra^fc*; 

[0 0 14] 

^ fe, H^^fc T X ^ - -If b T H^^fc ® ffi^^pc iiLX^ytzy ^mmm ^ M 
IC H^^b L ^ % (?) $r M v^ -5 3 ^1 ^ -5 o 

[0 0 15] 

[fbi] 

CH, — CH CHCflz - Y 



( I ) 


D 


[0 0 16] 


5 


ffiliE4f ¥ 11-3061366 


If^^L 10 — 278579 


[0 0 17] 

0 
D 

-S- Xii 


— CH CH— 

1 I 
COOH COOH 


[0 0 18] 
[0 0 19] 

[fb3] 

X© 


[0 0 2 0] 

;i/ -fe* > -r :t > xm^fii^ffi fc^M b ^ % © Iff ta^a^^£ ic @^>fb b ^ 

[0 0 2 1] 

^^^S^rd^ffl-T'Sr ii^'^T'^, MAli. 4 - n n - 2 - i;^ 

6 ffiIE#^ 11-3061366 


g^5^ 10 — 278579 


[0 0 2 2] 

JC'g|fflT'^-&T>^A;i/^-if»^^l*. (Escherichia coli) ^>>^-K 

^■:h>^. • :7;i/:** -fe >X (Pseudomonas f luorescens), ac>5=-D 7^ ^ — (Ent 
erobacter)M. h n /^'^ ^ - (Citrobacter) Mi^M-t ^U&^^J^ i^Xi^BM ( 
Escherichia coli) ^^#"^:^t'Bd^(^3^^i}&^^i?)e>tlTV^S^^#J"r-feoTT 

LT, rcDM-B-y-li, Escherichia coli K-12(IFO3301)^'fe#:D 

NA, Pseudomonas f luorescens( I F O3081)^-feflcD N A*^ e>, ^A^<D77.A 

[0 0 2 3] 

T>^A;i/^--|fM'fe^^M*^3it^:^^:^^ Kli:^»MEscherichia colilcM-t 

^u^mmi^\HxMm^n^-:f^y^^\^x$>nitmzm^-^tit£\'^t)K pucis, p 

KK223-37a; H M V^ S :i il A'J'^ ^ -5 » ^ T /'NVl/ ^ - if a^-? fS^>J2i^ ^ :^ 

7 miiE#¥ 11-3061366 


S^^L 10 — 278579 


[0 0 2 4] 

m^itcDmi^tvxii. ■fe;i/D-x, t;i/=^>^, ^^^-^y. ^y-ry-^ 
zL(D:^mxm^iti^xi^^i^r^m'&itT^^-^)\y^~^it&i3m^fy^^p^^<^ t& 

[0 0 2 5] 

;iV^7b^, mnW.^<0^^)VmiZMlyX. ^f^L<ttl. 8~2. 8'fi^^;K J:'; 
0^h<lt2. 0 — 2. 4^^;V(Z)*gH-r-fe-2>„ P Hli#lC|5g^$tl^ 

V^*^ 2 5X:<Z)^fig#^{^TT% ^^b<«6~ll, J: 'J U < 7 ~ 1 0 , 
«t)^f*b<li7. 5 '-9. 5(Z)^ffltC-rSo 

— 2 5m*%®«gH"eM/Si:^i^'g>c^*^^*6^"^'^'S = 

(D2m±m^^mia-t^^t.t)m^V<. n^L<\tO. l~50mM, 
*L<1*1~1 OmMO^iST'W-tSr^l^^M^bVAo 
[0 0 2 6] 

8 miE#¥ 11-3061366 


10 — 278579 


^$:fflv^Si:, S^jS^l H S v= 2~2 5 ®|gHT'^F&$:^Te) r i:*^-e 

[0 0 2 7] 

i-^7v;i/^i:L-rxA°^^>^(^-^lt{c*fbT0. 4~o. 8^^;v®^ffl 
^fcr(D^Hj:>J#VNi:, 7v;v^^'Mbfc^, i^K^H/tffilc^^-tir-T, # 

9 ailE#^ 11-3061366 


iff 10 — 278579 


p> tie L - ^>Mlc :7 v;i/^:5tt>*^cD*gA^igA L T < -5 r i: J; y MM 

*^<£T t- S 7t ^ b < J& V ^ o 
[0 0 2 8] 

ti s: « v^ s mmizm-t^mmti^m < ^ s ^ if ® fu.^,*^^ tk^^ ^ v 

;i/^Ma(3D'^7K^«0. 5~4 OM»%<Z)«gffi*Wt b<, #{C3~10%<Z)^ 

7 y';i/^(D>^cM?gtti(Z)7K^li>'-T;i/mJc*f L/T 5 o~2 o 0M*%o^ffl 
*W^b<, J;U^?^L<1±6 0~1 5 om*%(D^HT'^-5o r(D^HJ;U^i> 

[0 0 2 9] 
[0 0 3 0] 

1 0 aill#^ 11-3061366 


10 — 278579 


1:1-1. 6 : l-efey> r>^-T©»*^L-TXA^dt:>^i::7v;i/^$: 
J: o b T V ^ § L - T >^ >'N° ^ ^ r > ^ - 't' A -f :r > v;V^lC»*5 

^ < -t- S ^ ^ ^ o 

[0 0 3 1 ] 

^r>=eni:7AJ^^?^ (2 5°cT-p H 8. 5) 1 9 sncini^b, rcD)K^E; 
?gtc:7v;i/^?: 1 0 0 g^Jnb#b<^^-r^ii, -M.mm.mmii^j^^. :r.o)m 
m^mWl^fSt:fy'^^M.U-t^t. J^3^^-e^i'^»(DL-TXA^^>^®«8t^St:ft^«f 

^ym(D'^^mmf)m». ^i^ij'^Bmht^v^mtirji^o r®^?gs:$e3ic?^sp-t 

[0 0 3 2] 

SUcJDMT'tt, 2 3%L-r^/^°9^>^T>^-'^7i^i^^M (2 5"CT' 

pH9. 5) 1 9 sricinl^b, ^(D^i^mizy^jvm^ i o o smuvm. 

1 1 aill#¥ 1 1-3061366 


4t¥ 10 — 278579 


[0 0 3 3] 

x:, j:V0t.L<iiO. 2'~3T:cD^HT'feSo z.(ommJ^*JM^^t. *fm-t§ 

[0 0 3 4] 
[0 0 3 5] 

:i(Dm^mmiz ^ ^^^^:^mx<D'^i^i(D^(^mmo)mmi>t. y-rjim^^Mv 

r^m.^'^mm^i^l^^M%miJ'i^ l 0~2 O Olorr, ^ L<ld:5 0-1 0 OTorr 
llfVNEE:d7b^?>> 1 ^^JCl ~2 OTorr, ^g^^ b < 2 ~ 1 0 TorrCDjtS-e^ffiS 

$:i«i?)eo7bw^ L/V\o r(Z)^fflj: »;5lv^i:, }^miz-mmm^m-t^t=.^0^h 

^bV> (01 c 

[0 0 3 6] 

7v;v^$:^iDbfe?^ii, ^ L<1*2 5-5 ox:, cfc tJ^J* L<li3 0-4 
5X:*T'?^^p-r-&- ?^SP$:^Tbfc?gc«, ■^(DU^ii^-of^^^. 1 1 

1 2 miiE#5il 11-3061366 


#5p 10 — 278579 


izLxmm^'&r=.i^-rx/-^^^ym<Dm^(Dj^mt. ^iz^ms o~i o o o 

[0 0 3 7] 

fcL-T>^A°^^>^M^-^>!K^^ 5 — 3 o%g|gicTifsz:i:*^T'^, rtiJc 

[0 0 3 8] 

v^„ ■^ffi-rs?^t^7K<3Qftii, L-r^A°^^>M^B^(^*f-*fL.-r 2-2 0 om 

[0 0 3 9] 

«)^»;fftvN3{)^^^T'^y, jimmi^-TT.j'^^^ymiivxmi^xmmx^^. 

[0 0 4 0] 

1 3 ¥ 11-3061366 


10-278579 


® ^» ic ^ ^ J: e) ic f § r i: T' ^ s o 

[0 0 4 1 ] 

7()^ ^ L - r X ^ ^ > ^® ^tf® 4b ic^iD b ;t :7 =E 2: ^ b 51 VN ^ 

TXA'^^>iE®-^tt^;L'iS[(5!)JtS: 1 : 1 . 8~2. 5 ©^HlCi"^ r i: *^T'# 
-So ^?g(Dp Htt2 5X:-e7. 5 — 9, 5 C?)^H'e*>-6o 

[0 0 4 2] 

ff L - T X A ^ ^ >^^^(D^^li;S:t)««?S® ^^1? ^ U t :i J: »J . 
[0 0 4 3] 

1 4 m$E4f ¥ 11-3061366 


#5p 10-278579 


ffii^^a-t <5> ^ if 5: ffl V ^ s 3 i: t; -e ^ s o 

[0 0 4 4] 

mmm 1 1 

[0 0 4 5] 
(i) Escherichia col iT;^> 

Ma^Ail^W^^A^e>mAbfe:^M@ (Escherichia coli) I F03 3 0 1 
^ - -^ae^ S: it ipi -r :^ <^ D N A i: b T M V > :t o 

[0 0 4 6] 

[fSl] 

LB i^mm^ 

.i^ij^y h> 1 0 g 

N a C 1 1 0 g 


[0 0 4 7] 

(ii) pcRX'(Dr:^^'^}i^—^M^if-o)mmtnAmn(D^^ 

^A^<Di^mm (Escherichia coli) K-12^(DT;^>'^°;^^ --^it^d^BJ^J (SB 
^rj#-tl) (Biochem.J.237(2) ,547-557)$:% 21 {C:^||i® (Escherichia coli) (D 

[0 0 4 8] 

•:f^4^-F : GGATAATCGTCGGTCGAAAA (ge^J## 2 ) 
^^^^_R . CGTCATCTGACGTGCCTTT (@B^II#-^ 3 ) 
KODDN A/KU (TO YOBO)?:fflV^T, TfS^ 2 lC:u^f fffi^(^;K 

1 5 mSE^f ¥ 11-3061366 


10 — 278579 


[0 0 4 9] 


1 0 X Buffer 

5 At 1 

dNTPs Mix 

5 At 1 

MgCla 

2 Ai 1 


1 Ai 1 

KODDNA/KU ^ ^— If 

1 At 1 

^ ^ — F (25pmol) 

1 At 1 

Z/^^y — R (25pmol) 

1 Ai 1 


3 4 Ai 1 

C3 ST 

5 0 At 1 


[0 0 5 0] 

®9 8t: 5r$> 
® 9 8 3 0 # 
(D 5 3 3 0 # 

[0 0 5 1] 

Zl(3DP^;i $:T;tj*n->?>>^f;VA^bij[IU mbT, Prep-A-Gene (Bio Rad)t?DNA 

(iii) /<i5r^-y\®jf A^r^T-c^^-^ 

pCR-S c r i p t Amp SK ( + ) n ^ -ICMPS^^ 
S r f tDN AV itS--^(D^^T. ^fetCHHlX b it D N AB^/t Sr^-^^it fe = 

r(5Dff ADNA»T;T-S:Atlf-?^K«^«£C^)-O^PUaspEmil^ifebfc„ :^(DP 

1 6 ailiE#¥ 11-3061366 


10 — 278579 


UaspEli^ S: T > U >100ppm$:^in b ^ L B ^Sfe 3ml IC^® 37X: 
[0 0 5 2] 

-;/'p:t_^_-{Cpi^fUT> JilStti^tco^^'ttf KpUaspEl 
0II$g#^SacIi:BamHIT'#Am>i 5:^Umi/, pUC19 ^r^A^t S r t IC b7^„ >^ 
KpUaspEl $:MPS^^BamHIT'^l^bfc^:3:^y-;i'tfc^l-J;oTDNA 
SriaiRL/, ^^^:v^■e^lS0*SacIT-^?J^^Lfeo -^B^LfcDNAH^/^S: 1 %T:^f^- 
X>^f;l/•lr«^^I&■r-S-^^-=fcoT4^{tb> >?f;i/A^e>^UmbT prep-A-Gene( 
bio rad)T'DN A$:lHlJRbfe= 
[0 0 5 3] 

(iv) ri/;^~-(Di^m 

>^^>^^Kpuci9 i-y^yt^-ym) 1 fis ■kmmmmBammx-wm^. 
^ y -;i/?tMicj:oTDNA$:iiiiRb, ^k^^x-mm^mmsaciX'^mLt^. mmv 

^■©UffiL/T prep-A-Gene( bio rad)-eD N A bT^^ ^ - t b 

mmmmx^mht=.^^^-t.wAmf^^^^^~^yByj\4 ctoyobo) 

V\T16'C, 304^*g-a-$i±^ = 
[0 0 5 4] 

(v) izmmcDmnmm 

L2-Blue MRF' Ultracompitent cells STRATAGENE^±$g) 200 fi 1 JCAtl, 
®$:?^M«mbfeo ?^H«ilb:t:^MS?:T>l:f >100ppm§:^/g-rs L B« 

5c^^ic;AifT37x:, — :^^«b:tc 
nyhu-jvuhx. ^fA^>1^S:^*AbTv^^iV^^^x^ Fpucis xmm^^ 

1 7 miE#^ 11-3061366 


iff 10 — 278579 


[0 0 5 5] 

^SbT, 37x:vmt.ommi^t^. sm^. iptg (>rv>^ntr;i/5^^-^ 

imiRb^c z:<3Dlili(XbfcB#:ic^3 ic:af >'v;i/^T>^-'i'A«K?Kl m 1 ^ 
[0 0 5 6] 

[*3] 

2 0 % 7 V^WKT — 't? Aa^jgM^ 

y^jvm 2 0 0 g 

2 5%7>^ — T:!K 2 0 0 g 

iS^Vi/^^'>A7 7}cl^ 2. 5g 

^ Tt- 5 0 0 g 

25% 7 y ^-77K-CpH8.3 :t V^^^^iiia 1 LfcLfe. 

[0 0 5 7] 

r ® if A Wt^t- Atl - O PUaspE2 i: b o 

PUaspE2S:T>tfi/U >100ppm$:^in bfe L B 3 m 1 JCg^ab37T: 8 ^ 

flXbfeo roy^X^ K&pUaspE2i:^:feb;/bo KpUaspE2$:0JI5S^*Sm 
al, ■^V^T*MI^^*HindIIIT'^^Im=^. 1 o/oT;^ D - y?.>!f J: o T D 

N A^;^®:'^^ S $:tf-^bfc il r 5, *?j2960bpi: leOObp® 2 2fs:(Z)»T;i bT 

1 8 ailiE#¥ 11-3061366 


j(f 5p 10 — 278579 


[0 0 5 8] 

PUaspE2«c$:T>l^^>U >100ppm?:^iJDL.:t L 3 m 1 iC^Sb, Z7X:X' 

mt.'^mmv. 8mm^^ i ptg (-r y^nif;i/^:r-/3-D-;ifv^ h^/K 

^„ -(DB^$:20%:7v;i/^r:^^-^A»«?KiOiiii icML. sox^T-i^ra 

[0 0 5 9] 

m^fig/hr/OD660nm®i*:?gMT'feo7to r (Z) J: lC3l# b fcPUaspE2|5(cliff AT 
[0 0 6 0] 

(vi) m^n^i^o)^^ 

i^BM (Escherichia coli) (DT --^(^IS^;t:^i^®PUaspE2^$:^ 
1 tC5t-r^:ffilCT>l^e^U >100ppm$:#tf^:«&3 m 1 Atlfc^l^^lO^JC^® 
bT37X:T'8^ra^«=^, iBlJii^O^^lCl PTG5: 1 mM^r^ijnbfe^:* 100 
ml S:Ati7tJRn:7^^nl07|s:lc^ti^ni*-ro^ab, 30TCT— 

^ Z:51.05molesL-T^A°^^>^^^/hr/ga^!|s-e^o 
[0 0 6 1] 

PAS- 8 8 0 iU^mmm) $:T;i/*UT'pH7.0#jaiCb^-=foO70g^t>' 

1 9 aj|iE#¥ 11-3061366 


10-278579 


i-y^my'yy^:=ii^^y^y^Mmm (r>A-^-r h i ra- 9 4 sc 

J^±m^ ¥:^iK#0.5mm) 300m 1^ 0.5^ n >^ 200M2:Atl, 3 

lC$felC#fc«#:^fS:M<7) 1 / 6 5: Atl, 30r;T'tS^$i±^*^^:i:A3i< L/- ^ -T- 

/N°;i/^-if®?$'|Sl*3500U/m 1 "efeoito ( 1 U= 1 ^molesL-TX7^°^^ 
>^^^/m i n/m 1 H^^tSS*) 
[0 0 6 2] 

±mm I F o 3 3 0 1 mcpmm 

T>^>'^V^^-■fe'»'e^^$:^AbT:&v^, :^J^aif^ I FO 3 3 0 1 S:T>l^i/U 
[0 0 6 3] 

^-ffc:TXA°;v^--^&#feo r(Z)@^^t:rxA;i/^-if(^?S'ffitt isou/miT- 

feofeo ( 1 U= 1 /imolesL-rX7N°^^>^^^/ni i n/m 1 mMitmm 
) 

[0 0 6 4] 

MlgM 1 VNTiiig L T X ^ - if }l^^ffi^5^g|;t^4£®^^l:T;^ ^ 

-if S: 2 0%7V;i/^T>^-'i7A^?K (pH8. 3) IC — Hjfe^ft^ L ^ 
(Z)5 0 Oml $:;!j^AlCjfB«b, ^ ^ A®^g|S;S:|§?a3KU 

07^2 0X:(D^4lCat-t«Mm?:^^M$:#V>fc7^:7D>^rL->^-$:jlbT, # 
^5 LOjt^ (LHSV=10. 0) -eSfDii^-fr»^Mf5$:^f ofco 


2 0 


mtiE#¥ 11-3061366 


iff 5jt 10 — 278579 


[0 0 6 5] 

•7^Jl^Wi 2. 0 0kg 

2 5%T>^-T* 2. 3 4kg ("7 V^UiJtl^tLT 2 . 0<S^;U) 

SiSEV^^^->'i?A 2 5 g 

Iffi-1';4->2K{::jiFfi?L, 2 5 %7>^:-T*:^:ffl^'^X 2 S^-CpHS . Sdbfc 


[0 0 6 6] 

9 9. 2%T'feofc„ r(DSi:S?glOL (M* 1 1 • 1kg) '^W^^MV 
#ttT^^ffi. MS^-e^-g) J:e)lCbfc2 0 L(Z)>'^>^nlCAtl. 9 5"ClCin^b7^ 

«)fco ^?g©fi^&9 5"CT*3 O^^fipbfc^, 79>?.3|^$:4 0 OTorr^TM 
JBEb. l^miZ31orr<Dm^XW.&-t^t.. 3 7 0 Torr#iaT' L - 

5 0TorrT'L-TXA^^>m*^'&fffibfe?R<^)M*^4 0 IC^o :t©T', 7^ 
:;^ni^$:Sffitc%i:*bfc„ ^©^/^ffi-r-S O^^iti^ ?:^^b L -T:^A^3f 

^^HL, *lLT'Sfe?^bfe= ejtlfeL-TXA-^^SfJ^^CO^^lil. 8 6kg 
(■^7K^7. 0%) T'feU, fg'.^^®M*l* 1 . 7 3kg, mmii-QQ. 7%T' 

(■^;^C^7. 0%) T'feU> 1 . 7 1kg, »E«li9 9. 9 %T' 


mil^^ 11-3061366 


#5JI 10 — 278579 


[0 0 6 7] 

H^l. 8 9kg (-^7K^7. 2%) -0L-TXA^^>m^a^®M^ 

1*9 9. 6%T'^of^o |bi«icm, mmKy^)^m^o. sskg^iob, a 

^by^^lC2 5%T>^-r*^3igiDb, 2 5X:T'Op H§: 8. 5tC^fiiSb, ^ 
$:inx.Tll. lkgi:bfc„ -(Z)?£^$fec^#MS^mi:fet>i±T2 OX^czJfiW 

mbfc^^Alc, »T^$^5:^V^fc5^7^>5=■^-y$:iibT. #^5L(Z>^^ ( 

LHsv=io. 0) x^mm^'&T^m&i^^n^r:^. ^j^m^B^i^m^i^^^- 

®L-T>^./^°^^>^*^^^b, ^CD;S/S^gl^tt9 9. 2%-efeofco 

0 L$:Mv^T$fei:I^=m®^f^S:^TV^, L-TX>'A°^^>^^^1. 8 6k 
g (^7K^7. 1%) $:#feo r(Z)L-T>^A°9^>^M^«)lt;Kli9 9. 7% 
X^-dTz.. $ e>lcr(Z)^^^i^U7gb, 2 0 LS: l#€ti:bfcRf5?R?: 5lHlS^ 


2 2 
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[0 0 6 8] 


Jl, ftr fnl SStr 

1 

2 

3 

4 

5 

^mmitm (%) 

99.2 

99.2 

99.3 

99.2 

99.2 

(k g) 

3.7 

3.78 

3.72 

3.76 

3.74 

^7fc¥ (%) 

7.0 

7.1 

7.4 

7.2 

7.1 

^^mi: (k g) 

3.49 

3.51 

3.4 

3.49 

3.47 

MS {%) 

99.7 

99.7 

99.7 

99.7 

99.7 







m 2 0L«: l#fii:l/-C, •&itL^i»:®-C/7>U/c, 


[0 0 6 9] 

^^*^*fmb$&«)fe„ mmmit.nm\z\.xnn^. mmht:^i^-r7.A^^y 
m<DU^^^^^tmm^ic^-ox^mv. 7i^ii.xmwht=.. m^nr^i^-r:^^'^ 
^^ym(Dm^iti. 8 5kg (•^7K^7. 0%) x&^'j. mm^(Dmmiti. 

7 2 kg, M;S«9 9. 7%X$>*). ^(Dmmt^iZ^^5 0 0 fim<Dn-^(D^ 
[0 0 7 0] 

mmm 3 ] 

--fe-^2 o%7-r;i/^r>^-'^A^?K (pH8. 3) tc-Bammbfc®t., ^ 

•f^z.}i\z^-oXB.m^^mmht=.. z.a>i3=y2^\z. 2 o'c<DmM-^miXU.uL 

2 3 miiE#^ 11-3061366 
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^5 homm (LHsv=io. 0) x^wM-^-^mm^jt^n-or^o 

[0 0 7 1] 

y-^Jim 2. 0 0kg 

25%T>*-T* 2. 3 4 k g (7^;H?CMU-C2. 0<&^;l') 

^SS^V^^^-^-^A 2 5 g 

aj£'1':t U, 2 5 %T>^:-T7K4ffl».^T 2 5 TCCpH 9 . 5{cL/t 


[0 0 7 2] 

99. 7%T'^ofc. OL (m«l 1. 1kg) S:, ?^SP^$:my 

rr{c>'v;i/^i. o o k g ^»bT«#-rs ii. >'v;vM^b^*>^^ic^ 

?ST'feofc= ^?g<3[)M^?:9 OrJ^^itbf-^. :7 ^ n 4 0 0 Torr 

^T'^ffib, -e©^, l^raiCSTorrc^SU-a-Ti^ffii-'&i:^ 3 7 0 Torr^jftT' L 

-Tx/N°^=3f>m*^tfmb3t?g7b^#iii$:M«):t. '^nmxMMht^yi^^mm^-^ 

T y'^^^ntcMbJfe*^^:^ ^JCl^r^lCSTorrOtl-^'e^ffibTV^ofeo ^tf'> 
^RiSS 3•C#3^T^L-r>^/^°9^>'^(^*SH^*^tfffib^&^?)f^o ^2^ra^, 5 0 
TorrT-L-TXA^:?f>M*^'^mbfc?S®MS*^4 0^JC:^ofc®T\ 7^>^=l 

i^$:Sfltic=fe;i:*bfco ::.<D^mxs o^mw^mmhh-77.A^^ym(Dm^B 

$:^T$itfe. ;»fffibfcL-rx>'N°^^>m®^^^M^i>«iS^t-J^^'^^''^^ 
. Ti^lhXm^Lfco #e)tl^-L-TX/N°^^>^®S^^ttl. 6 8kg (^tK 
^7. 0%) T^fey> 5 6kg, M-^li9 9. 7%T^U, 

[0 0 7 3] 

2 4 miiE#¥ 11-3061366 
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t>-&. Z^izy^JVmi 6 0 g SrML/Tn-^ U -X7^'7Kl/-^-e7K2 k g 
■^5SbT^g«ibfe, Zl<3D?KfC2 5%T>=E-T^6 8 0 g 5:jgiDb, vi^^m^X 

^1. 4 5kg (^yi<^m7. 2%) 3® L -T;^A°^=35?>^^^(DMi^ 

lj:9 9. 7%T-feo^o |Bl«{C«?g, gfcMfC^v;!/^^: 1 7 0 g^iOb, b 
fe^lC2 5%T>=Er-T>!K^iiinbT, 2 5 °C T'® p H 9 . 5lC^tlSU^^> 
7Kt:iinA.T 1 1. IkgilL^o 3(Z)m^5fe®#MiS?«i:fet)ii:T2 OX:®®?^ 

LHsv=io. 0) xmM-^'&i&m&ft^n^t^. Rmm^^i^mBiz^f^ 

tfr^Kl L$:MV^T^^I^#®1^^^S:^?V^, L - T;^ 1 . 6 9 kg 

(-^7K^7. 1%) $:#^o r(5DL-T^A^^>^M^<^)M^l±9 9. 7%7? 
feo^o Se>{Cr(5!)^f^$:i^UjMb, 2 0 l#^i:bfc)Sl5S?KS:5ia#Mi^ 

[0 0 7 4] 


[*7] 



1 

2 

3 

4 

5 

sr&te^b^ (%) 

99.7 

99.7 

99.7 

99.7 

99.7 

(k g) 

3.37 

3.38 

3.39 

3.36 

3.37 

^;*c^ (%) 

7.1 

7.2 

7.0 

7.1 

7.0 

fgjtmm (k g) 

3.13 

3.14 

3.15 

3.12 

3.13 

{%) 

99.7 

99.7 

99.7 

99.6 

99.7 









mSE#¥ 11-3061366 
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[0 0 7 5] 

-If 5:2 0%7"7;i/^T>^-^A^?K (pH8. 3) C-aa^b:t®t>, ^ 

^^5L(D3^^ (LHSV=10. 0) xmM.-^-^J&W.KJ^>^^f-=>t=-o 
[0 0 7 6] 

9 9. 2%Tfeo;to 0 L (M*i 1. ikg)?:, ;i^mm^m*J 

„ rric^v;!.^!. 0 0 k g $:^inLT«#-rs •7v;i/^^^*^^^ic^ 

?g(Z)#^$:9 5t:-e3 O^-^if bfc^. :7^Xn|^$:4 0 OTorr^T^ffib, ^ 
(Z)^, l^mi.ZSToTr(Dm^X'^&-t^t.. 3 7 0Torr>f^a£T'L-TX7N-^=^f> 
^;b^tfmbfc?S*^^il?:$&«?)fc„ ?^*tI^l?^^bfe:?K$:^SiSi±T>^^:^3lcM 
bJ^A^^S ?3JCl^r^lC3Torr®S!l'^T'^ffibTV>ofeo J^2^r^^, 5 OTorr 
■eL-r^A°^^>^;b^=^aibfe?K(Z)^a-K*^4 OX:iC^ofc(Z)T', >'v>?.=3|^$: 
SffilC=bif bfdo rCD'^M-e3 0^«#5:e^bL-T7.A^^>^©M^$:^ 
TSi±fec ffmbfeL-TX/N°^^>^®^SS:]a^i>^i§l|{CJ:oT^^Mb. m 
LT'gfetf^bfco #^tlfcL-TX7N°^^>^(D*g^lil. 86kg (-^;!K 
^7. 0%) T'feU, fg^^CDfiAttl. 7 3kg. M^li9 9. 7%T^^y, 

8 8kg (^7K^7. 1%) T'feU. fgJ^^<Z)m»l± 1 . 7 5kg, UmitQ 
9. 6%T'&ofeo |l=^lCbT?5fe?^;^^®*^ 2 5 0mllCbfci:r6, #e>tlfc 

2 6 ajlIE4t^ 11-3061366 
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L_y^A^^>^(3D^^l±l. 86g ('^7K^7. 0%) TffeU, ^^^©M 
73kg, Mmi±99. l^^tCLTgfe#7K©«5: 1 2 5 

mllCb^i:r5. #^tlfeL-r;^A^^>^(DMHltlil. 85kg (-^tK^ 
7. 2%) "T-^y, ^i^=^<Z)m*tt 1 - 7 2kg, MSl*9 9. A%-^^-Dr=.. 

>m(Z)*t^»l. 9 8kg (^;!K^7. 2%) -efeU, ^^^©a»lil. 7 5 

kg, ^;gii9 8. gyo-efeofec 

[0 0 7 7] 
t^Wi5] 

--fe'S: 2 0%7V;i/^T>^-'i7A^M (pH8. 3) lC-B$feSmbfe® t>> t 
<D5 0 0ml $:?5j^AlC^:gb, ^fj^ A(D^g|$S:#gt^3KU l^X^^^a^tT'^ 

b^2 0t:<Z)^4 ic^i-«M?g^, ^^$^$:^V^fe5^>'^>^^-:/$:®L/T, 
#^5 L(5D^;K (LHS V= 1 0. 0) T'^fSM^it^^Ml^J^r^To fe„ 
[0 0 7 8] 

$ ti fc V i: « ;v ® L - r ^ ^ > ^ ^ ©^fS^^^ \t 

9 9. 2%-e^ofco 0 L (m*l 1. 1kg) ^^SP^Srmy 

iinxw.&. 5S??S-e^^i:e){cbfe2 0 L®7^xi3icAti, 9 5x:{cin^b:t 
o rrjc^v;i/^i. 0 0 kgS:«bTltif-tei:, >'v;i/^5^^:«>^^^ic^ 

^bfco ^3^^^$:^^-r-5i:L-TXA^=3i^>^(^^^*^«fmb*&i?)f=:„ ^ 
?^0[)?aS^9 5'CT'3 O^^^i^bfc^, 7^:7.np«g$:4 0 OTorr^-e^ffiL, 
(55=^, l^^lC3Torr(Di[|-^T'^ffit-Sai, 3 7 0 Torr^iST* L - ^> 

b?5:*'^^$ e>^Cl^^^^C3To^r(^)ifJ■grT'^ffibTV^ofeo J^2^r4^, 5 0Torr 
T'L-r>?.A^^>^*^*fmbfe?^<Z)MS*^4 0°CtC:&ofc<^T% 7^X3 1^$: 
Si±lC=b^bfc„ r©4^«l:'3 0:9-lt?P$:«bL-T>^A°^^>m<^^^$:^ 
T$-lt7to =PfaibfeL-rxyN°^^>^®*S^S:M/i>iiiig^lCj:oT5>ilb, 

2 7 miE#¥ 11-3061366 
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^7. 0%) x^:^v. nm^cDBMiti . Ts^g.nmtQQ. i%-^^^fz. 

„ ^iP,tlfcL-T;^A^^>^®^^lil- 9 5kg (^;?K^7. 0%) T'fe»J 
. |g'B=^<35M*li 1 . 8 1kg, ^;gli9 9. 7%-efeofeo |^fil<D^f^$:v^iP 

99kg (,^imi. 1%) -t'feU, ^i^^®M*lil. 85kg, 
M^li9 9. 1 %T'feofeo 
[0 0 7 9] 

--lf$:2 0%>'v;i/^r>^-':7A^?S (pH8. 3) lC-Bfe^tmbfe<Z)-^, ^ 
(D5 0 0ml $:7!j^AlC^«L, ^ ^ A©^§|5$:l§?a7i<U P^O^SMT^^ 

#^5L(Z)^S (LHSV=10. 0) T-?^&3l$-ti:^iciRf5^^f o;to 
[0 0 8 0] 

9 9. 2%T'^ofeo ^0D;g:/s;?K5 L$:-7^x3ici: V, 9 5 x:iciin^b:tc * 
1 0 0 0 g ^7K6 0 0 g $:?i-a-bT:^9 U -i: b> 9 5T:icinil^bfc 

-(D2o<0?K5:, $/U 3>^rL--/$:3ibT3K>-/T^jiy, ^tl-€tl®^(tE»$: 

, Mf5?Kiii 1 1 0 g/:9-, ■:7v;i/^x^U-l±2 6 7 g/4^ic|gSbfe. 
2oC[)?g[$: = ^y3^> h -eM-R b T ^ i:/ ^ -^r htC9 5 

1)-N40-174-0. |:^#5mm, 3 2 5 mm, xU;t>hiS[2 4) $:2:*:^^b 
xmAhr=. (®i#M) o -c^^®x^7^>r ^y ^ ^ =^-9--ft»<^?K<D^iilif^ 1 . 

2 8 mUn^ 11-3061366 
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(Z)^, li)-^JC3Torr©#J^T^ffi-rSi:, 3 7 0 Torr^iST' L - djt > 

b>fc*'^e>$ ^JCl^'-r^lCSTorr^tl-^-e^ffibTVAo^o ^ 2 ^r^=^. SOTorr 

L, ;!K1 0 OinlT'?$fc?^bfeo #^ti:tL-T:^/N°^=^>M<Z)M^«7 5 3 g ( 

-^tk^ 7 . 0 %) T'fe y , ^ii^®a»ii 7 0 0 g , mm% 99. 7 %T'fe y , 

[0 0 8 1] 
C^£gM7] 

MI^M 1 is v^ TMSS b T :^ ^ - if a^^J^I^^x.^® ^'fb T :^ ^ 
--fe'§:2 0%-7v;i/^T> =6-^:7 A^?^ (pH8. 3) lC-Dfem*b:t(^t>, ^ 
©5 0 0ml ^;!j^AlC^«b, ;ij^A<Z)^g|5?:|g?^iKU;<.^l^>(^^^#T'^ 

bfc2 oiC(Z)*4 ic^-t»K?^$:> mmu^^^^t=-'ryny^=2.-'f^m.\^x. 

#^5 LCDj^lt (LHS V= 1 0. 0) "eg^jl^it^^jKl^^r^^o :to 
[0 0 8 2] 

$ ti 7 V i: 1$ If ;i/ ® L - T X /^° ^ > ^ ^^^^ b , ^ \t 

9 9. 2%T'^ofc. 0 L 1. 1 kg) 

#WT^ffi. )g?iST*^-5^^JCbfc2 0 L®:7^^=ilCAtl, 9 5^lCin^bfc 

rrtc^x';!/^!. 0 0 k g 5:MbTJt^?"rei:. ■7v;i/MMa*^^^f-^ 

^bfco i^®J&^?Ki:^oT*^^7^X3|^5: 3 0 OTorr^T-^JBEb, $^>IC1 

2 9 miiE#¥ 11-3061366 
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?g7b^^b<^llbfco ^2 0^^^, L-T>^A^:aE^>m*'^ffffib^clS0Mm*^4 
>m(3D^Sli2. 18kg (^7K^2 4%) T'feU, 66k 

o 

[0 0 8 3] 

2. 14kg (^7K^2 3%) T-feu, mm^cDmrniti. 6 5kg, mmit2 

9. 7%T'^oyto 
[iticM 1 ] 

iiSgM 1 ^ V ^ T Mii b T >^ A ;i/ ^ - -fe'a^^M^m H^f b r 7. /Nvv ^ 
-■^S: 2 o%:7 y';i/^r>^— '^-^^^K (p H 8. 3) ic— ^m«b:t(^t.> ^ 

©5 0 Oml S:;!j^AJC5=5mb, i:j ^ J^<DM^^V^-^V lyy(D^UmX^ 
?a-r<5^^tCj:oTEf5=^^WIib^„ r©:*9A{C, 2 0 °C(Deia7K«T'^?a 
bfe2 ox:c3D^4ic^-taK?K?:> »T^^^$:av^:t■5":7^>5^:x-^$:iibT. 
#^5 LOjiS (LH S V= 1 0. 0) o^o 
[0 0 8 4] 

$ti7t7'v';i^^i:«t^^^>'^(55L-r^A°^:^r>^*^^^b, 

9 9. 2%-efeofc. 0 L («S1 1. 1kg) $:20L(D>'^>?> 

ziizxn. 3 ox:t-7v;i/^i. O O k g $:^*DbT^#-t^ i:. 
:a-r-5>W>T'^i^Wa);^9U-i:^ofco ^#&3 o^^^^bfe©-^, =^ffibfc 
L-T>^A°^=^r>m©Ma5:^^Mi^#liCj:oT^ltb, 7KlL-e^?^bfco # 

3 0 taU^^ 11-3061366 
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^tl^cL-rX7A°^=3E^>^CD*g^l*2. 3 3 kg (-^:?K^ 2 4 . 0%) T'&'J, 
[0 0 8 5] 

2. 0 8kg ('g-;!K^2 2. 0%) T'^u, m.mn<DmAiti, 6 2kg, 

1*9 9. 2%'efeofeo 
CjtgcM2] 

-if$:2 0%7T;i/^T>^-':7A^?g (pH8. 3) lC-Bjfc^*bfc(Dt>, ^ 
(D5 0 0ml $:;!j^AiC5^mb, ^^ACD^BP^Ig^S^U l/>®«m**T'^ 
tlCi:oTSjS;^5:»Tl^bfco 3(Z):^J^Alc, 2 0 r (Dfi?a:?K«l?^?a 
bfc2 0'C©^4lC5^-t»M?S$:. iTl^^^$:^v^fc7^7D>5^^->^5:^tbT, 
#^5 L<D^m (LHSV=10. 0) -e^fSil^it^^/KUS^r^To fco 
[0 0 8 6] 

$nfc7'T;i/mi:i$is^^>'i^<^L-TxA^^>m*^^^b, ^(D^j^^mmit 

9 9. 2%Tfeofc„ OL (M«l 1. 1kg) ^, ?^£P^&3ty 

'f^^^tT^ffi, ji?rbT*^-5<ke)tCbfc2 0 LCD-7^7.=ilCAtl, 9 5 ^ iCjtl?^ b 

:irtc7 v';i/^i. 0 0 k g$:»bT^#-t^i:> 7 
^bfe= ^3^Jt^$:iit^-r'&iiL-TXA^=¥>^®|s§^*^^ttib*&&fe= ^ 
?SCDM«$:9 5'Ci:b, ^®?ag^$:3 O^^^ttbfc^, "7 n p«g 4 0 0 Torr 
*T*^JEb, -e®=^> l^miZ3Torr(Dm^r^W.m-t^t. 3 7 0 Torr#i£T' L 
-rxA7^>^*^«fmb;t?g;e)^^lli^^«)fe> ?^S|I#T-^l§bfc7K$:'^li^ii: 
T 7 HiCM b J& e) $ ^tcMS^S: l:5)-^f- 3 Torr(7)#J-a-T'li5< bTV^ofc 
o ^2^rW=^. L-r^A°^^>m*>ffaibfc?Kc^M«*^2 OT:iC^ofc(DT' 

3 1 mU^^ 11-3061366 
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10kg (-^tK* 1 2 %) T'fe U, 1 . 84kg, 9 8 . 

[0 0 8 7] 

[0 0 8 8] 
[SB^'J*] 

SEQUENCE LISTING 

<110> Nippon Shokubai Co, Ltd. 

<120> Process for Producing L-aspartic acid 

<130> P98-0553 

<160> 3 

<170> Patentin Ver. 2.0 

<210> 1 
<211> 1573 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:cDNA to mRNA of 
aspartase gene derived from Escherichia coli K-12 

3 2 fflffiEi|t¥ 11-3061366 
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<220> 

<221> CDS 

<222> (91).. (1524) 


<400> 1 

ggggataatc gtcggtcgaa aaacattcga aaccacatat attctgtgtg tttaaagcaa 60 
atcattggca gcttgaaaaa gaaggttcac atg tea aac aac att cgt ate gaa 114 

Met Ser Asn Asn lie Arg lie Glu 

1 5 

gaa gat ctg ttg ggt aec agg gaa gtt eea get gat gee tac tat ggt 162 
Glu Asp Leu Leu Gly Thr Arg Glu Val Pro Ala Asp Ala Tyr Tyr Gly 

10 15 20 

gtt eae aet etg aga geg att gta aae tte tat ate age aae aae aaa 210 
Val His Thr Leu Arg Ala lie Val Asn Phe Tyr He Ser Asn Asn Lys 
25 30 35 40 

ate agt gat att eet gaa ttt gtt ege ggt atg gta atg gtt aaa aaa 258 
He Ser Asp He Pro Glu Phe Val Arg Gly Met Val Met Val Lys Lys 

45 50 55 

gee gea get atg gea aae aaa gag etg caa aee att eet aaa agt gta 306 
Ala Ala Ala Met Ala Asn Lys Glu Leu Gin Thr He Pro Lys Ser Val 

60 65 70 

geg aat gee ate att gee gea tgt gat gaa gte etg aae aae gga aaa 354 
Ala Asn Ala He He Ala Ala Cys Asp Glu Val Leu Asn Asn Gly Lys 

75 80 85 

tge atg gat eag tte ecg gta gae gte tae eag gge ggc gea ggt aet 402 
Cys Met Asp Gin Phe Pro Val Asp Val Tyr Gin Gly Gly Ala Gly Thr 

90 95 100 

tee gta aae atg aae aec aae gaa gtg etg gee aat ate ggt etg gaa 450 

3 3 ffiliE#¥ 11-3061366 
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Ser Val Asn Met Asn Thr Asn Glu Val Leu Ala Asn He Gly Leu Glu 
105 110 115 120 

ctg atg ggt cac caa aaa ggt gaa tat cag tac ctg aac ccg aac gac 498 
Leu Met Gly His Gin Lys Gly Glu Tyr Gin Tyr Leu Asn Pro Asn Asp 

125 130 135 

cat gtt aac aaa tgt cag tec act aac gac gcc tac ccg acc ggt ttc 546 
His Val Asn Lys Cys Gin Ser Thr Asn Asp Ala Tyr Pro Thr Gly Phe 

140 145 150 

cgt ate gca gtt tac tct tec ctg att aag ctg gta gat gcg att aac 594 
Arg He Ala Val Tyr Ser Ser Leu He Lys Leu Val Asp Ala He Asn 

155 160 165 

caa ctg cgt gaa ggc ttt gaa cgt aaa get gtc gaa ttc cag gac ate 642 
Gin Leu Arg Glu Gly Phe Glu Arg Lys Ala Val Glu Phe Gin Asp He 

170 175 180 

ctg aaa atg ggt cgt acc cag ctg cag gac gca gta ccg atg acc etc 690 
Leu Lys Met Gly Arg Thr Gin Leu Gin Asp Ala Val Pro Met Thr Leu 
185 190 195 200 

ggt cag gaa ttc cgc get ttc age ate ctg ctg aaa gaa gaa gtg aaa 738 
Gly Gin Glu Phe Arg Ala Phe Ser He Leu Leu Lys Glu Glu Val Lys 

205 210 215 

aac ate caa cgt acc get gaa ctg ctg ctg gaa gtt aac ett ggt gca 786 
Asn He Gin Arg Thr Ala Glu Leu Leu Leu Glu Val Asn Leu Gly Ala 

220 225 230 

aea gca ate ggt act ggt ctg aac acg ccg aaa gag tac tct ccg ctg 834 
Thr Ala He Gly Thr Gly Leu Asn Thr Pro Lys Glu Tyr Ser Pro Leu 

235 240 245 

gca gtg aaa aaa ctg get gaa gtt act ggc ttc cca tgc gta ccg get 882 
Ala Val Lys Lys Leu Ala Glu Val Thr Gly Phe Pro Cys Val Pro Ala 
250 255 260 
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gaa gac ctg ate gaa gcg acc tct gac tgc ggc get tat gtt atg gtt 930 
Glu Asp Leu lie Glu Ala Thr Ser Asp Cys Gly Ala Tyr Val Met Val 
265 270 275 280 

eae ggc geg etg aaa ege etg get gtg aag atg tee aaa ate tgt aae 978 
His Gly Ala Leu Lys Arg Leu Ala Val Lys Met Set Lys He Cys Asn 

285 290 295 

gac etg ege ttg etc tet tea ggc cea cgt gee ggc etg aae gag ate 1026 
Asp Leu Arg Leu Leu Ser Ser Gly Pro Arg Ala Gly Leu Asn Glu lie 

300 305 310 

aae ctg ccg gaa etg eag gcg ggc tct tec ate atg cea get aaa gta 1074 
Asn Leu Pro Glu Leu Gin Ala Gly Ser Ser lie Met Pro Ala Lys Val 

315 320 325 

aae ccg gtt gtt ccg gaa gtg gtt aae eag gta tgc ttc aaa gtc ate 1122 
Asn Pro Val Val Pro Glu Val Val Asn Gin Val Cys Phe Lys Val He 

330 335 340 

ggt aae gac ace act gtt ace atg gca gca gaa gca ggt eag etg eag 1170 
Gly Asn Asp Thr Thr Val Thr Met Ala Ala Glu Ala Gly Gin Leu Gin 
345 350 355 360 

ttg aae gtt atg gag ccg gtc att ggc eag gee atg ttc gaa tee gtt 1218 
Leu Asn Val Met Glu Pro Val He Gly Gin Ala Met Phe Glu Ser Val 

365 370 375 

eae att ctg acc aae get tgc tac aae etg ctg gaa aaa tgc att aae 1266 
His He Leu Thr Asn Ala Cys Tyr Asn Leu Leu Glu Lys Cys He Asn 

380 385 390 

ggc ate act get aae aaa gaa gtg tgc gaa ggt tac gtt tac aae tet 1314 
Gly He Thr Ala Asn Lys Glu Val Cys Glu Gly Tyr Val Tyr Asn Ser 

395 400 405 

ate ggt ate gtt act tac etg aac ccg ttc ate ggt cac eae aae ggt 1362 
He Gly He Val Thr Tyr Leu Asn Pro Phe He Gly His His Asn Gly 

3 5 mil#¥ 11-3061366 


/jf 5p 10 — 278579 


1410 


1458 


1506 


410 415 420 

gac ate gtg ggt aaa ate tgt gee gaa acc ggt aag agt gta cgt gaa 
Asp He Val Gly Lys lie Cys Ala Giu Thr Gly Lys Ser Val Arg Glu 
425 430 435 440 

gtc gtt etg gaa cge ggt etg ttg act gaa gcg gaa ctt gac gat att 
Val Val Leu Glu Arg Gly Leu Leu Thr Glu Ala Glu Leu Asp Asp lie 

445 450 455 

tte tee gta eag aat etg atg cae ecg get tae aaa gca aaa cgc tat 
Phe Ser Val Gin Asn Leu Met His Pro Ala Tyr Lys Ala Lys Arg Tyr 

460 465 470 

act gat gaa age gaa cag taatcgtaca gggtagtaca aataaaaaag 1554 
Thr Asp Glu Ser Glu Gin 
475 

1 ^1"^ 

gcaegteaga tgacgtgec 

<210> 2 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed 

oligonucleotide based on aspartase gene derived 
from Escherichia coli K-12 


<400> 2 

90 

ggataatcgt cggtcgaaaa 
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<210> 3 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed 

oligonucleotide based on aspartase gene derived 
from Escherichia coli K-12 

<400> 3 

19 

cgtcatctga cgtgccttt 
[0 0 8 9] 

[0 0 9 0] 

[@g^J#-^l] :^i^SK-12^ (Escherichia coli K-12) ffi5i5(Z>r 
^ - if 3t'e^<7)mRN A IC^-t^ c DN Ao 
[0 0 9 1] 

[SB?[]«-^2S.tJ^3] izmm^-^m (Escherichia coli K-12) fi^feCDT 

[HSCDM^'^M] 
[01] 


mSiE#¥ 1 1 - 3 0 6 1 3 6 6 


10 — 278579 
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mm] 

tz^^x-'M.mnmmt-r^^t.^^Wiii-t^h-r7./-^^^ym<Dmm:^^. 
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mm 


[^ttbitf^SA] 


000004628 

APM A^rp4J:^El«S^i 4 T B 1 S 1 # 
^MA 

100091096 


100096183 

m^fl5^|Ej^>^P?lT@ 1 7 


100101904 

JtimA'^T^^^KBI 2 T @ 3 2 7 fift^^^ff* 


1 
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m m A m. m ^ ^ 


mm^^ coo 0 0 0 4 6 2 8] 

1991^ 6H11H 


1. ^3S¥>^H 

ft m 


aiiE#¥ 11-3061366 


